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© Optical memory device. 



@ An improved optical memory device comprising 
a substrate and a plurality of optical memory layers 
made of a photochromic material and formed over 
the substrate, the plurality of optical memory layers 
being laminated to each other through a heat con- 



ductive transparent film, which is adaptable for high 
density and/or high capacity recording of informa- 
tion. 
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OPTICAL MEMORY DEVICE 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

This invention relates to an optical memory 
device, and more particularly to an optical memory 
device comprising a recording layer made of a 
material having a photochrome property, and per- 
forming recording and reproduction of information 
by use of light such as laser beam. 



2. Description of the Related Art 

In recent years, an optical memory device that 
can record, reproduce and erase information by 
use of light is an increasing need as a memory 
device of high density and high capacity. Among 
the conventional optical memory devices, an op- 
tical memory device using a photochromic material 
for an optical memory layer (a recording layer) has 
been well known. Particularly known structure of 
the optical memory device is as shown in Fig.2 
which comprises a substrate 11 and a series of 
optical memory layers Ri, R2 ... R„ formed in this 
order over the substrate 11, the optica! memory 
layers each being made of a photochromic material 
and being capable of recording information by use 
of light of specific wavelengths \t, X2, ... X n , re- 
spectively, so that the light application of specific 
wavelengths to respective optical layers provides a 
multi-recording with n layers (Japanese Unexamin- 
ed Patent Publication SH062-1 65751 (1987)). 

Upon recording information, a laser beam of 
high energy is applied to the optical memory lay- 
ers, whereby information is written in the optical 
memory layers through a chemical change of the 
structure of photochromic material. Upon reproduc- 
tion, the information recorded is read out based on 
the intensity of transmitting light of a laser beam of 
low energy applied to the optical memory layers. 

The conventional optical memory device does 
however have such a problem that when laser 
beam is applied to an i-th layer (i £ n) of the optical 
memory layers to record information, the tempera- 
ture of the i-th layer rises with temperature of 
adjacent layers [(i - 1)-th and (i + 1)-th layers] also 
rising, resulting in that record of information in the 
(i - 1)-th or (i + 1)-th layer vanishes or the optical 
memory layer (the i-th layer) itself may be deterio- 
rated. 

The invention has been accomplished to over- 
come the above probl m. An object of the inven- 
tion is to provide an optical memory device which 



is less in temperature rise by the irradiation with 
light upon recording of information, thereby causing 
no vanish of recorded information and no deteriora- 
tion of the optical memory layer. 

5 

SUMMARY OF THE INVENTION 

According to the present invention, there is 

10 provided an optical memory device which com- 
prises a substrate and a plurality of optical memory 
layers made of a photochromic material and 
formed over the substrate, the plurality of optical 
memory layers being laminated to each other 

15 through a heat conductive transparent film. 

In the optical memory device of the present 
invention, the heat conductive transparent film dis- 
sipates the heat generated in an optical memory 
layer upon the light application for recording, there- 

20 by restraining a rise of temperature of the optical 
memory layer. Hence, vanish of recorded informa- 
tion in the adjacent optical memory layers or dete- 
rioration of the optical memory layer upon the light 
application for recording can be prevented or nota- 

25 bly restrained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig.1 is an explanatory view showing a structure 
✓of an optical memory device prepared by the 
example of the present invention, and 
Fig. 2 is an explanatory view showing a struc- 
ture of a conventional type of optical memory 

35 device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

40 The substrate used in the present invention is 
for supporting the optical memory layers and may 
be formed, for example, with glass, plastics (e.g., 
polymethyl methacrylate, polycarbonate), ceramics, 
metal (e.g., aluminum) and the like. Among them, 

45 the substrate formed with transparent materials 
such as glass, plastic and the like is preferable in 
that it allows the optical memory layers to be 
irradiated with light from either upper pr lower side 
thereof. Preferable thickness of the substrate is 

so about 0.5 to 2 mm when light is to be applied from 
the lower(back)side of and through the substrate. 

The photochromic material in the present in- 
vention is used for forming each optical memory 
layer over the substrate and may comprises an 
organic compound that can reversibly chang in 
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it's chemical structure (for example, by 
tautomerism) by the light irradiation and simulta- 
neously changes it's absorption spectrum. Exam- 
ples of the organic compound include photoch- 
romic compounds of spiropyrane, fulgide, 
dihydropyrane, thioindigo, bipyridine, aziridine, 
polycyclic aromatic, azobenzene, 

salicylideneaniline, xanthene, or oxazine. In more 
detail, such photochromic compounds as disclosed 
in G.H.Brown, Techniques of Chemistry III, Wiley 
(1971) may be available. A plurality of photoch- 
romic compounds are usually selected as the 
photochromic materials for forming the optical 
memory layers being different to each other in 
absorption wavelength (recording/reproducing 
wavelength). 

The optical memory layer made of the 
photochromic material may be prepared by the 
above compounds only or with a mixture of the 
same and a suitable film-forming material (for ex- 
ample, an organic polymer such as acrylic resin, 
styrene resin or the like). The optical memory layer 
may be formed by applying an organic solvent 
solution of the photochromic compound and the 
film-forming material, for example, in accordance 
with spin coating process, and drying the solution 
layer applied. In this case, it is preferable that an 
amount of the photochromic compound be 10 to 30 
wt% on the basis of the film-forming material. The 
optical memory layer may be formed by directly 
depositing the photochromic compound to form a 
multi-molecular layer in accordance with vacuum 
deposition or Langmuir-Blodgett's technique. Thick- 
ness of the optical memory layer is not specifically 
limited, but is suitably 0.1 to 50um, preferably 0.5 
to 10nm. The number of the optical memory layers 
is suitably 2 to 10. 

The optical memory layer may contain any 
coloring agent, dye and the like other than the 
photochromic material. 

The heat conductive transparent film in the 
present invention is used for dissipating the heat 
generated in the sensitized portion of the optical 
memory layer to which the light has been applied, 
so as to restrain the temperature rise of the optical 
memory device. The heat conductive transparent 
films are interposed between a plurality of optical 
memory layers and require to be higher in heat 
conductivity than the optical memory layers and 
also to allow the applied light to sufficiently trans- 
mit therethrough. Therefore, the heat conductive 
transparent film may suitably be thin film made, for 
example, of a metal nitride or a metal oxide, such 
as aluminum nitride, silicon nitride, aluminium ox- 
ide and the like. 

The thin film (the heat conductive transparent 
film) may be formed selectively, for example, by 
the CYD process or sputtering process conform- 



able to kinds of thin films to be formed. It is 
particularly preferable that the thin film be formed 
in accordanc with a low temperature CVD process 
performed at a temperature lower than 100* C. 

5 Thickness of the thin film is suitably 50 to 350nm, 
preferably either 60 to 75nm or 330 to 345nm. The 
heat conductive transparent film may be properly 
interposed between a plurality of optical memory 
layers and preferably further disposed on the upper 

70 and lower surfaces of the uppermost optical mem- 
ory layer and the lowest optical memory layer, 
respectively, to more effectively restrain a tempera- 
ture rise of the optical memory layers. 

In the present invention, a protective film 

15 made, for example, of an UV cured resin (hard 
coated film) may be disposed on the uppermost 
optical memory layer. Preferable examples of the 
UV cured resin are of urethaneacrylate or epox- 
yacrylate type and a suitable thickness thereof is 

20 about 10 to 50 urn. 



EXAMPLE 

25 Next, an example of a practical embodiment of 
the present invention will be detailed with referring 
to the attached drawings. 

First, an aluminium nitride film 2a of thickness 
0.33u.m (Heat conductivity: about 20J/m.s.K, Trans- 

30 parent) was formed, as shown in Fig.1 , on a glass 
substrate 1 of diameter 130mm and thickness 
1.2mm in accordance with the CVD process. Then, 
on the aluminium nitride film 2a was formed in 
accordance with the spin coating process (Solvent: 

35 Methyl ethyl ketone) an optical memory layer 3 
(about 0.7um in thickness) made of polymethyl- 
methacrylate containing 20 wt% of oxazole deriva- 
tive substituted heterofulgido compound represent- 
ed by the following formula, which is sensitive to 

40 light of wavelength of 462 nm. 



45 




On the optical memory layer 3 was formed a 
second aluminium nitride film 2b of thickness 
0.33um, and on which was similarly formed in 
accordance with the spin coating process an op- 
tical memory layer 4 (about 0.7jnm in thickness) 
which is sensitive to light of wavelength 523 nm 
and made of polymethylmethacrylate containing 20 
wt% of thiophen derivativ substituted heterbful- 
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gido compound represented by the following for- 
mula. 




On the optical memory layer 4 was formed a 
third aluminium nitride film 2c of thickness 0.33um, 
and on which was similarly formed in accordance 
with the spin coating process an optical memory 
layer 5 (about 0.7um in thickness) which is sen- 
sitive to light of wavelength 614nm and made of 
polymethylmethacrylate containing 20 wt% of pyr- 
role derivative substituted heterofulgido compound 
represented by the following formula. 




Lastly, a fourth aluminium nitride film 2d of 
thickness 0.33um was formed on the optical mem- 
ory layer 5 to produce an optical memory device of 
the claimed invention (Fig.1). 

According to recording test by applying light of 
specific wavelengths 462nm, 523nm and 614nm 
from the substrate side of the memory device, the 
optical memory device was confirmed not to cause 
any vanish of recorded information or deterioration 
of the optical memory layers due to less tempera- 
ture rise of the layer, thereby providing an im- 
proved stability in recording of information. 

The invention being thus described it will be 
obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the scope of the invention. 

There are described above novel features 
which the skilled man will appreciate give rise to 
advantages. These are each independent aspects 
of -the invention to be covered by the present 
application, irrespective of whether or not they are 
included within the scope of the following claims. 

Claims 



1. An optical memory device which comprises a 
substrate and a plurality of optical memory layers 
made of a photochromic material and formed over 
the substrate, the plurality of optical memory layers 

5 being laminated to each other through a heat con- 
ductive transparent film. 

2. The optical memory device of Claim 1 in which 
the heat conductive transparent film is made of a 
metal nitride of oxide. 

w 3. The optical memory device of Claim 1 in which 
the heat conductive transparent film is made of 
aluminium nitride, silicon nitride or almininum ox- 
ide. 

4. The optical memory device of Claim 1 in which 
15 the heat conductive transparent film has a thick- 
ness of 50 to 350 nm. 

5. The optical memory device of Claim 1 in which 
the heat conductive transparent film has a thick- 
ness of either 60 to 75 nm or 330 to 345 nm. 

20 6. The optical memory device of Claim 1 in which 
the heat conductive transparent film is of a depos- 
ited layer by a low temperature CVD process per- 
formed at a temperature lower than 100* C. 
7. The optical memory device of Claim 1 in which 

25 the photochromic material is selected from the 
photochromic compounds of spiropyrane, fulgide, 
dihydropyrane, thioindigo, bipyridine, aziridine, 
polycyclic aromatic, azobenzene, 

salicylideneaniline, xanthene or oxazine. 

30 8. The optical memory device of Claim 1 in which 
the optical memory layer comprises a mixture of 
the photochromic material and a film-forming ma- 
terial. 

9. The optical memory device of Claim 1 in which 
35 the optical memory layer has a thickness of 0.1 um 

to 50um. 

10. The optical memory device of Claim 1 in which 
the substrate is made of a transparent material 
such as glass or plastics. 

40 11. The optical memory device of Claim 1 in which 
the substrate has a thickness of 0.5 to 2 mm. 
12. The optical memory device of Claim 1 which 
has a protective film on the uppermost optical 
memory layer. 

45 13. An optical memory device comprising a plural- 
ity of optical memory layers characterised in that a 
transparent material is disposed between a pair of 
neighbouring memory layers, the transparent ma- 
terial having a heat conductivity greater than the 

so heat conductivity of the optical memory layers. 

14. An optical memory device comprising a plural- 
ity of optical memory layers characterised in that a 
transparent layer is disposed between each pair of 
adjacent optical memory layers,* each transparent 

55 layer having a heat conductivity greater than the 
heat conductivity of adjacent optical memory lay- 
ers. 

15. An optical memory device according to claim 
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14 wherein a further heat conductive transparent 
layer is disposed on each of the outermost of the 
optical memory layers. 
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© Optical memory device. 

© An improved optical memory device comprising 
a substrate and a plurality of optical memory layers 
made of a photochromic material and formed over 
the substrate, the plurality of optical memory layers 
being laminated to each other through a heat con- 
ductive transparent film, which is adaptable for high 
density and/or high capacity recording of informa- 
tion. 
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PROVISIONAL SPECIFICATION 
Printed Sheet Materials 



We, Willi Ait Elliott Frew Gates, of 
38, Attimore Road, Welwyn Garden City, 
in the County of Hertford, a British. Sub- 
ject, and Imperial Chemical Industries 
5 Liiuted, of Imperial Chemical House, 
Millbank, London, S.W.I, a British. 
Company, do hereby declare the nature of 
this invention to be as follows: — 

This invention relates to the production 

10 of printed sheet materials which contain 
polythene, the normally solid polymers of 
ethylene, as their major ingredients. 

Sheets of materials which consist of, or 
are based on, polythene are of utility 

15 because of their extremely low moisture 
permeability, because of their resistance 
to attack by chemical reagents and sol- 
vents and because of their excellence as 
electrical insulators. Sheets of these 

20 materials have been found, however, to be 
difficult to print. 

According to the present invention we 
have now found that satisfactory printed 
sheets of materials which contain poly- 

25 thene as their, major ingredient may be 
obtained by printing with printing mix- 
tures of dyes and /or pigments, and 
materials which are capable of forming 
solid solutions with polythene when the 

30 materials of the sheets are molten and 
supported by a backing, said printing 
mixtures having softening points less 
than the temperature of the molten 
material of the sheet.- 

35 Materials which are capable of forming 
solid solutions with polythene include 
polystyrene ; hydrogenated polystyrene ; 
polythene; waxes obtained by the pyro- 
lysis of polythene; chlorinated polythene; 

40 polyisobutylene ; rubber, cyclised rubber ; 
synthetic rubbers as <c Neoprene, Gr.E.S." 
and butyl rubber; gutta percha; gum 
elenii; ester gum; hydrogenated ester 
gum; hydrogenated oils, such as hydro- 

45 genated castor oil ; waxes such as paraffin 
or micro-crystalline wax or. ozokerites, 
carnauba, ceresin, montana, Halo wax 
(Registered Trade Mark) or bees wax; 
chlorinated naphthalenes and diphenyls; 



asphalts; polypropylene; polypropylene 50 
sebacate and polyvinyl isobutyl ether. 
The preferred dyes for use in the process 
of this invention are wax soluble dyes 
such as <c Waxoline " (Registered Trade 
Mark) dyes. Dyes and/ or pigments may 55 
be mixed into the printing mixtures by 
grinding or preferably, malaxating. Many 
of these printing mixtures are and may 
be applied to printing plates or rollers by 
pressing them on at normal temperatures. 60 
Others should be softened by heat or a 
solvent for polythene such as liquid * 
hydrocarbons or chlorinated hydrocarbon, 
for ease of application to printing plates 
or rollers. ^ . 65 

A sheet of material to be printed by the 
process of this invention may be supported 
on a backing consisting 1 of a fibrous 
material, such as paper or fabric, the 
sheet of material printed forming a 70 
strongly adherent coating on the fibrous 
material. Alternatively the sheet of 
material to be printed may be supported 
on a polished metal surface so that it may 
be stripped from the surface when cooled 75 
to the solid state. Such polished metal 
surfaces may form the surface of a roller 
or a continuous- 'band if continuous opera- 
tion is proposed. These polished metal 
surfaces may be coated, if desired, with 80 
a separating aid, such as a high melting 
point grease; aluminium or zino stearate; 
or a glazing material such as sodium sili- 
cate or a detergent of the type sold under 
the name " Vulcastab C " (Registered 85 
Trade Mark) or " Lissapol C " (Regis- 
tered Trade Mark) . 

It is preferred that the means 
for applying the printing materials 
of this invention to the sheets to 90 
be printed should be cooled so as to chill 
the sheets printed from the molten to the 
solid state. This results in a sharp ' 
impression of the design printed onto the 
sheet and rapid chilling improves the 95 
gloss of the surface of the sheet. 

The sheets^ of material may be in the 
molten state immediately after, or during 
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formation or may be heated to the molten 
state prior to printing". Thus sheets of 
polythene fored as coatings on sheets of 
fibrous material by the process of British 
5 Application No. 2568*2/ 45 may be printed 
by applying- the printing mixtures of this 
invention to the coatings before they have 
cooled from the molten state, the sheet of 
fibrous material forming the backing of 

10 this invention. Also sheets formed by the 
process of British Specification 567. -353 
may be printed during their formation, 
one or. both of the cold surfaces used for 
chilling the polymer rapidly being used 

15 as a means for applying the printing mix- 
tures, one or botk of these surfaces being 
used as the backing. Alternatively, prior 
to printing, sheets of materials which 
contain polythene as their major 

20 ingredient mav be heated to the molten 



state by such means as hot rollers or infra 
heating units when the sheets are backed, 
e.g., by fibrous materials to which they 
will adhere tenaciously after cooling or 
by the polished metal surfaces of rollers 25 
or continuous bands from which they niav 
be stripped after cooling. Heating sheets 
of material which contain polytheue as 
their major ingredient to the molten state 
has the advantage that any pin-holes 30 
which may be present in these* sheets after 
their formation will tend to disappear. 
However, if the sheets prior to heating 
contain molecules oriented in a particular 
direction, the sheets will shrink on them- 35 
selves in the line of orientation when 
melted. 

Dated the 7th day of December. 1945. 
E. A. BIXGEX, 
Solicitor for the Applicants. 



COMPLETE SPECIFICATION 
Printed Sheet Materials 



We, William Elliott Frew Gates, of 
38, Attimore Road, TTelwvn Garden Citv. 

40 in the County of Hertford", a British Sub- 
ject, and Ihpeeial Chemical Industries 
Limited, f of Imperial Chemical House, 
London, S.W.I, a British Company, do 
hereby declare the nature of this inven- 

45 tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following* 
statement: — 
This invention relates to the prodxiction 

50 of printed sheet materials which contain 
polythene, the normally solid polymers of 
ethylene, as their major ingredients. 

Sheets of materials which consist of, or 
are based on, polythene are of utility 

55 because of their extremely low moisture 
permeability, their resistance to attack 
chemical reagents and solvents and their 
excellence as electrical insulators. Sheets 
of these materials have been found, how- 

60 ever, to be difficult to print 

According 1 to the present invention we 
have now found that satisfactory printed 
sheet of a material which contains poly- 
thene as its major ingredient may be 

65 obtained by a process which comprises 
printing a sheet of said material while it 
is molten and supported by a backing with 
a printing mixture of one or more dyes 
and/or pigments and a material which is 

Tfl capable of forming a solid solution with 
polythene, said printing mixture having 
a softening temperature which is a lower 
than the temperature of the molten 
material of said sheet. 

75 It is preferred that the sheet be cooled 
rapidly from the molten state to the solid 
state immediately after printing, since 



this results in the formation of a sharp 
impression of the design printed on to 
the sheet and an improvement in the gloss 80 
of the surface of the sheet. This cooling 
step is preferably carried out by cooling 
the means for applying the printing mix- 
tures to the molten sheet. For example 
the printing mixture is conveniently 85 
applied by means of a printing plate or ' 
roller, and these may also serve to chill 
the sheet from the molten to the solid 
state. 

Materials which are capable of forming 80 
solid solutions with polythene include 
polystyrene; hydrogenated polystyrene ; 
polythene; waxes obtained by thepyro- 
Jysis of polythene; chlorinated polythene; 
'polyisobutylene ; rubber; cyclised rubber; 95' 
synthetic rubbers such as*" Neoprene 
" G.B.S." and butyl rubber; gutta 
percha; gum elemi; ester gum: hydro- 
genated ester gum; hydrogenatecr oils 
such as hydrogenated castor oil; w;ixes 100 
such as paraffin or micro-crystalline wax 
or ozokerites, carnauba, ceresin. motiraiui. 
Halowax (Registered Trade Mark) or bees 
wax; chlorinated naphthalenes and di- 
phenyls; asphalts; polypropylene; poly- 105 
propylene sebacate and polyvinyl iso butyl 
ether. The preferred dyes for use in the 
process of this invention are wax soluble 
dyes such as " Waxoline " (Registered 
Trade Hark) dyes. Dyes and /or pigments no 
may be mixed into the printing mixture- 
by grinding or preferably by malaxating. 
Many of these printing mixtures mar be 
applied to printing plates or rollers by 
pressing them on at normal temperature*. 115 
Others should be softened by heat or a 
solvent for polythene, such as a liquid 
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hydrocarbon or chlorinated Hydrocarbon, 
for ease of application to printing plates 
or rollers. 

The sheet of material to be printed by 
5 the process of this invention may be sup- 
ported on a polished metal surface so that 
it may be stripped from the surface when 
cooled to the solid state. Such polished 
metal surfaces may form the surface of a 

10 roller or a continuous .band if continuous 
operation is proposed. These polished 
rnetal surfaces may be coated, if desired 
with a separating aid, such as a high melt- 

,c i^g* point grease; aluminium or zinc 

15 stearafe; or a glazing material such as 
sodium silicate or a detergent of the type 
sold under the name t: Yulcastab C " or 
" Lissapol C " (Registered Trade Marks). 
Alternatively, the sheet of material to be 

20 printed may be supported on a backing 
consisting of a fibrous material, such as 
paper or fabric, the sheet of material 
■printed forming a strongly adherent coat- 
ins* on the fibrous material. 

* 5 The sheets of material may be in the 
molten state immediately after or during 
formation, or may be heated to the molten 
state prior to printing. Thus sheets of 

oa polytkenfe formed as coatings on sheets of 
fibrous material bv the process of British 
Application No. 25682/45 (Serial No. 
600,687) may be printed by applying the 
printing mixtures of this invention to the 
coatings before they have cooled from the 
molten state, the sheet of fibrous material 
foiTning the baching which supports the 
molten sheet. Also sheets formed hv the 
process of British Specification 567.358 
may be printed during their formation, 
one or both of the cold surfaces used for 
chilling the polymer rapidly being used 
as a means for applying the printing mix- 
tures, and one or both of these surfaces 

45 being used as the backing*. Alternatively, 
sheets of materials which contain poly- 
thene as their major ingredient may be 
heated to the molten state before printing 
by such means as hot rollers or infra red 

-q heating units, while the sheets are sup- 
ported by a backing, for example, by 
. fibrous materials to which they will 
adhere tenaciously after coolim?, or by the 
polished metal surfaces of rollers or con- 

55 tinuous bands from which they may be 
stripped after cooling. Heating sheets of 
material which contain polythene as their 
major ingredient to the molten state has 
the advantage that any pin-holes which 

fifj may be present in these sheets after their 

" U formation will tend to disappear. How- 
ever, if the sheets prior to heating contain 
molecules oriented in a particular direc- 
tion, the sheet will shrink on them- 
selves in the line of orientation when 

65 melted. 



Our invention is illustrated but in no 
way limited by the following example, in 
which all parts given are by weight. . 

ExAHPLE. 

A mixture containing 20 parts of 70 
" Alkathene " (Registered Trade Mark) 
Grade 700, 10 parts of ester gum, 15 parts 
of polyisobutylene (molecular weight 
8000), 5 parts of micro crystalline wax 
(melting point 140—145° I\) and 1.5 75 
parts of " TVaxoline " (Registered Trade 
Mark) Yellow dye 1.5, was heated until 
it was molten and was then stirr.ed with 
100 parts of xylene to form a homogeneous 
paste. This paste was used to ink a roller gg 
made from " Welvic " (Registered Trade 
Ma,rk) which bore a printing design in 
relief on its surface. This roller rotated 
in contact with a cold steel roller on to 
the surface of which the inked design was {35 
transferred. The steel roller further con- 
tacted the fC Alkathene " surface of a 
sheet of ct Alkathene " coated paper 
while the coating was still molten, and' 
thus printed and chilled the c Alkathene" gg 
coating simultaneously. This process 
resulted in the formation of a sharp 
impression of the design of the 
£< Wblvic " roller on the surface of the 
coated sheet material. 95 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and. in what manner the same is to 
be performed, we declare that wha.t we 
claim is: — ioq 

1. A process for the production of 
printed sheet of a material which contains 
polythene as its major ingredient which 
comprises printing a sheet of said material 
while it is molten and supported by a back- 
ing with a printing mixture of one or 
more dyes and /or pigments and a material 
which is capable of forming a solid solu- 
tion with polythene, said printing mix- 
ture having a softening* temperature ;q0 
which is lower, than the temperature of 
the molten material of said sheet. 

2. A process according to claim 1 in 
which said sheet i3 cooled rapidly from 
the molten to the solid state immediately 115 
after printing. 

3. A process according to claim 2 in 
which said sheet is cooled by cooling the 
means for applying said printing mixture 

to said sheet, for example a printing plate 120 
or roller. 

4. A process "according to any of the 
preceding claims in which said dyes are 
wax-soluble dyes. 

5. A process according to any of the 125 
preceding claims in which said sheet is 
supported while it is molten by a polished 
metal surface, for example, the surface of 

a metal roller or endless metal band, and 
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is stripped from said surface when it lias 
cooled to tiie solid state. 

6. A process according' to any of claims 
1 to 4 in winch said sheet is supported by 
5 a backing consisting of a fibrous material, 
vsuch as paper or fabric., said sheet form- 
ing a strongly adherent coating on the 
fibrous material when it is cooled to the 
solid state. 

10 7. A process for the production of 
printed sheet of a material which contains 



polythene as its major ingredient sub- 
stantially as hereinbefore described with 
reference to the foregoing; example. 

S. Printed sheets, including coatings 1 5 
on sheets of fibrous materials, of materials 
containing polythene as their major 
ingredients whenever produced by the 
process of any of the preceding claims. 

Dated the 6th dav ot' December, 194U. 20 
E. A. BO&EX, 
Solicitor for the Applicants. 
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